Cave& Karg

BulLD A MAZE CAVE

This activity can be modified for grades 3-12. Young children can complete the first scenario,
while older students can complete dl scenarios and do amore complicated anaysis.

ODbjectives:
Sudents will:
» discover how water travels through akarst system,
e compare how quickly water travels through a cave as
compared to solid limestone or sandstone,
» examinehow pollution on the surface can affect groundwater
qudlity in akarst sygem
» describethe complexity of three-dimensional maze caves like
Wind Cave.

Materials:
* 20laminated cave passage cards per student
» 50laminated limestone cards
» 50 laminated sandstone cards
 Severd dry-erase markersin avariety of colors
* Mag of Wind Cave.

Background:

Rock dissolution, which is so important tothe orign of limestone caves, dso af ects the land
surface in cave aress, this can lead to a distinctive topography know as karst. Kard aress
commonly have inward-sloping surface depressions known as sinkholes. Sinkholes look like
craters on theground. They are lands that have sunk or falen. Snkholes form because the
limestone near the earth's surface has cracks and caves. The ground sinks or fdls; when soil
fals into the cave or cracks below. The drainage from the sinkhole is through the cave or
cracks below. Snkholes act likethe sink you find in your kitchen. Food and liquids that are
poured into a sink go down the drain. M aterids dumped into sinkholes will go into the
ground and the caves or cracks below, eventudly reaching the water. Explore the booklet
What are Snkholes?

Procedure:

1. Discuss water movement underground and define “karst.” Write the definition on the
board and encour age student involvement with severa questions. Where does your well
water come from? How quickly will ranwater reach the watertable when it passes
through a cave? Through solid limestone? Sandstone? Review the propeties of
limestone and sandstone (porosity, permesbility). You may aso introduce the sy mbols
used by geologsts to represent these rock types (*bricks” for limestone and horizonta
lines with small dots for sandstone).

2. Dividestudents into groups of 5 (or fewer depending on the number of students).
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Tdl them that each group will be making a cave, using the laminated passage cards.
Show students how they can connect the cards, drawing an example on the board. Téel
themit is OK to leave afew blank spaces in their cave and to create dead-end passages.
Give each student 20 cards and dlow them afew minutes to construct their cave. (100
cards per caveis a good number.) Encourage each group to namether cave.

Fill in any blank spaces in the students’ caves withthe limestone cards, making each cave
into arectangle.

Using the example on the board, show the students how to trace water from the surface to
the groundwater. Explainthat water will follow the path of least resigance.

Ask gudentstotrace the quickest route for water to travel through the cave. Have them
mark the route with a dry-erase marker. Sudents may identify any edge of the cave as
the“surface” (For thefirst activity, it may bebest to have them choose a surface with a
cave entrance.)

Ask them to compute how long it will take the water to reach the watertable in their
system. Tdl them that each passage card represents 1 day. Write results on the board for
each cave. (Older students can record the results on pgper.)

Ask gudents what will happen as the waertable fills and water spills into higher
passages. Have them compute travel time from one output & the base of the cave to
another. Tdl themthat it takes 1 week for water to fill apassage and begin crossing over
to thenext card. Record these results.

10. Explain that water will travel through smal cracks in the limestone where there are no

11.

12.

13.

cave passages. Ask them to pick apoint on ther “surface’” with no cave entrance and
have them trace water from this point to the groundwater using a new marker color.
Oncethewater hitsthe cave, it will travel asit did in the previous activity.
Computethetrave timefor this new scenario. Trave through the limestone blocks on a
passage card equas 1 month. Travel through the cracks of solid limestone cards equals
one year. Trave through the passages of passage cardsis still 1 day. Record the results.
It may aso be hdpful to write the trave times for each type of card on the board as the
activity becomes more complex.

Next, add alayer of sandstone cards to the surface of each cave. Discuss the concept of
caprock as you do so. Ask sudents what they think will happen when water enters the
sandstone. Have students keep in mind that water will spread out significantly in the
sandstone and may reach the limestone a severa points. Have them trace the quickest
route with a new color. Agan compute the travel time, with each sandstone card
representing 10 years.

Comparethetrave times for the three scenarios. Discuss how pollutants such as oil are

caried underground by water. Introduce the concept of filtration, and discuss the
increased risk of polluted water in karst aress.

14. Ask sudents how aless complex cave might incresse the travel time from the surface.

Discuss three-dimensiona maze caves. Show students amap of Wind Cave, and explain
how the activity they have just completed is a red-life scenario. Discuss cave maps and
plan & profileviews. TheWind Cavemap is a plan (bird' s-eye) view, and the studernts’
modds are profileviews. In profile, Wind Cavelooks similar to the students’ caves: it is
600 feet deep and has multiple levels!
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Variations:

1. Usethin black rectandes of construction paper to represent layers of impermeable chert.
Place them between the sandstone and limestone, or imbed them in the limestone.
Discuss what hgopens as waer hits alayer of chert (It will run across thetap of the chert
layer and off the sides.)

2. Havestudentspresent their caveto theclass. They can show the class how waer travels
through their sysem and where pollution sills on the surface would be especidly
dangerous. In this case, using Velcro to atach the cards to felt boards would be helpful.

3. Have the entire class build a gant maze cave and trace the water. Discuss how “long’
ther cave is and compare to Wind Cave's ~90 miles. Students can compute the cave
length by measuring each passage with aruler. The cave should be around 100 feet long.
Students can aso measurethe length of their smaller caves.

4. Eachlayer of cards can represent 50 feet of depth. Have the students compute how degp
their caveis. How far beneath the surfaceis their groundwater?
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